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device

(57) An end face of a narrow-diameter end portion is
easily disposed at a correct position on an examination
object without setting an examination site, thus enabling
rapid and straightforward acquisition of an image of the
examination site. The invention provides an alignment
method for a guiding device which is attached to an end
of an objective lens in such a manner as to be capable
of positional adjustment in an optical axis direction and
which is brought into contact with an examination target
to make a focal position of the objective lens coincident
with an examination site. The alignment method com-
prises securing, to an end face of the guiding device, an
alignment screen, having a predetermined pattern; rela-
tively moving the objective lens and the guiding device,
to which the alignment screen is secured, in the optical
axis direction; fixing relative positions of the objective
lens and the guiding device at a position where an in-
focus image of the pattern of the alignment screen is
obtained, or at a position further relatively shifted by a
predetermined distance from that position; and removing
the alignment screen from the guiding device.
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Description

BACKGROUND OF THE INVENTION

1. FIELD OF THE INVENTION

[0001] The present invention relates to an alignment
method, an alignment apparatus, and an alignment
screen for an objective-lens guiding device.
[0002] This application is based on Japanese Patent
Application No. 2006-229718, the content of which is in-
corporated herein by reference.

2. DESCRIPTION OF RELATED ART

[0003] To obviate the need for positioning which must
be carried out each time the interior of a small laboratory
animal or the like is observed, there is a known technique
in the related art involving securing an objective-lens in-
sertion tool, into which an objective lens can be inserted
and adjusted in position, to the skin of the small laboratory
animal under examination (for example, see Japanese
Unexamined Patent Application, Publication No.
2005-121947).
[0004] However, with the objective-lens insertion tool
described in Japanese Unexamined Patent Application,
Publication No. 2005-121947, by securing the objective-
lens insertion tool to the examination object once an ex-
amination site inside the small laboratory animal under
examination is set, it is possible to carry out observation
while positioned at the same location, even when repeat-
edly attaching and detaching the objective lens is. How-
ever, during the process of searching for the examination
site, it is necessary to perform focusing each time. In
addition, when observing the surface of an internal organ
or the like with a narrow-diameter end portion provided
at the end of the objective lens inserted inside the living
organism, the end face of the narrow-diameter end por-
tion is inserted inside the living organism and thus cannot
be seen from outside. Therefore, it is not possible to ac-
curately determine the positional relationship with the
surface of the internal organ or the like, resulting in the
drawback that focusing at the surface of the internal or-
gan or the like must be performed by trial and error.

BRIEF SUMMARY OF THE INVENTION

[0005] The present invention has been conceived in
light of the circumstances described above, and an object
thereof is to provide an alignment method, an alignment
apparatus, and an alignment screen for an objective-lens
guiding device in which it is possible to easily locate an
end face of a narrow-diameter end portion at a suitable
position relative to an examination target, without setting
an examination site, allowing rapid and straightforward
acquisition of an image of the examination site.
[0006] In order to realize the object described above,
the present invention provides the following solutions.

[0007] A first aspect of the present invention is an align-
ment method for a guiding device which is attached to
an end of an objective lens in such a manner as to be
capable of positional adjustment in an optical axis direc-
tion and which is brought into contact with an examination
target to make a focal position of the objective lens co-
incident with an examination site, the alignment method
including securing, to an end face of the guiding device,
an alignment screen, having a predetermined pattern, at
a position which intercepts the optical axis of the objective
lens when the guiding device is attached thereto; rela-
tively moving the objective lens and the guiding device,
to which the alignment screen is secured, in the optical
axis direction; fixing relative positions of the objective
lens and the guiding device at a position where an in-
focus image of the pattern of the alignment screen is
obtained, or at a position further relatively shifted by a
predetermined distance from that position; and removing
the alignment screen from the guiding device.
[0008] According to the first aspect described above,
when the guiding device, having the alignment screen
attached to the end face thereof, is attached to the ob-
jective lens, the optical axis of the objective lens is inter-
cepted by the alignment screen. Because the prescribed
pattern is provided on the alignment screen, by observing
with the objective lens attached to the microscope and
relatively moving the objective lens and the guiding de-
vice in the optical axis direction, at any position, an in-
focus image of the pattern on the alignment screen is
obtained. At this position, since the end face of the guid-
ing device is coincident with the focal position of the ob-
jective lens, the objective lens and the guiding device are
fixed at this position or at a position relatively shifted
therefrom by a predetermined distance, and the align-
ment screen is removed, whereupon, when the end face
of the guiding device is placed in contact with the exam-
ination object, it is possible to align the focus at a desired
examination target with superior precision.
[0009] In the first aspect described above, the align-
ment screen may be supported on the guiding device,
and the guiding device and the objective lens may be
relatively moved.
[0010] By doing so, merely by relatively moving the
guiding device and the objective lens, it is possible to
move the alignment screen relative to the objective lens
without using another support member, which enables
easy adjustment of the position of the guiding device.
[0011] In the first aspect described above, the guiding
device and the objective lens may be moved relatively
while measuring a load applied to one of the guiding de-
vice and the objective lens.
[0012] With this configuration, when the guiding device
and the objective lens are pressed against each other, it
is possible to measure the load thereof, which prevents
the problem of excessive pressing, thus making it possi-
ble to prevent damage to the guiding device and the ob-
jective lens.
[0013] A second aspect of the present invention is an
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alignment screen used in the above-described alignment
method for a guiding device, including a screen main
body having a flat surface which placed in close contact
with the end of the guiding device; and an attaching-and-
detaching portion configured to attach the screen main
body to the guiding device in such a manner as to allow
attachment thereto and detachment therefrom, wherein
the alignment screen has a predetermined pattern on the
flat surface.
[0014] With this configuration, by operating the attach-
ing-and-detaching portion, it is possible to attach the
alignment screen with the flat surface of the screen main
body in close contact with the tip of the guiding device.
By fixing the guiding device and the objective lens at a
position where a clear image of the prescribed pattern
provided in the flat surface is acquired, it is possible to
easily align the focus of the objective lens with a desired
examination site with superior precision.
[0015] In the second aspect described above, the
screen main body may be formed of a fluorescent mate-
rial; and the pattern may be formed of indentations pro-
vided in the flat surface.
[0016] With this configuration, the fluorescence gen-
erated in the fluorescent material is collected by the ob-
jective lens, and the pattern formed by the indentations
in the flat surface is acquired as a shadow image due to
diffraction or diffuse reflection of the fluorescence. By
forming the pattern of indentations, it is possible to form
the fine pattern more easily. The indentations may be
scored grooves formed in the flat surface.
[0017] In the second aspect described above, the
screen main body may be formed of a fluorescent mate-
rial; and the pattern may be printed on the flat surface.
[0018] It is possible to easily form the pattern by an
intricate printing technique such as screen printing.
[0019] In the second aspect described above, the
screen main body may be formed of a fluorescent mate-
rial; and the pattern may be printed on a transparent sheet
covering the flat surface.
[0020] With this configuration, by replacing the sheet,
it is possible to perform sterilization, disinfection, and so
forth of the screen main body, and then re-use it.
[0021] In the second aspect described above, the
screen main body may be formed of a non-fluorescent
material; and a pattern of fluorescent material may be
printed on the flat surface.
[0022] With this configuration, by fixing the guiding de-
vice and the objective lens at a position where a clear
image of the fluorescence emitted from the pattern
formed of the fluorescent material is acquired, it is pos-
sible to make the focal position of the objective lens co-
incident with a desired examination site with superior pre-
cision. Furthermore, because the fluorescence is emitted
from the pattern, it is possible to acquire a clear image
of the fluorescence at a position where the fluorescence
intensity peaks. Therefore, by measuring the fluores-
cence intensity, it is possible to perform automatic ad-
justment of the relative positions of the guiding device

and the objective lens.
[0023] In the second aspect described above, the pat-
tern may be formed more finely at a center portion than
at edge portions.
[0024] With this configuration, by observing the large
pattern at the edge portions with a low-magnification ob-
jective lens, and by observing the fine pattern at the cent-
er with a high-magnification objective lens, it is possible
to make the focal position of the objective lens coincident
with the respective desired examination sites with supe-
rior precision.
[0025] A third aspect of the present invention is an
alignment apparatus for a guiding device which is at-
tached to an end of an objective lens in such a manner
as to be capable of positional adjustment in an optical
axis direction and which is brought into contact with an
examination target to make a focal position of the objec-
tive lens coincident with an examination site, the align-
ment apparatus including an objective-lens securing por-
tion configured to secure the objective lens, to which the
guiding device is attached, so as to enable positional
adjustment, an alignment screen provided with a pre-
scribed pattern being attached to the guiding device at
an end portion thereof; a visible light source configured
to illuminate the alignment screen; and an image-forming
optical system configured to image the pattern passing
through the objective lens on a retina of an observer when
an end face of the guiding device is coincident with a
position corresponding to the examination site.
[0026] With this configuration, it is possible to perform
the alignment procedure of the guiding device relative to
the objective lens without using excitation light, thus mak-
ing it unnecessary to take measures such as blocking
the excitation light during operation, which allows the
alignment procedure to be conducted more simply.
[0027] The third aspect described above may further
include a relay optical system configured to form an in-
termediate image of the pattern when the end face of the
guiding device is coincident with a position corresponding
to the examination site; and a second screen provided
with a second pattern which is located at a position where
the intermediate image is formed by the relay optical sys-
tem.
[0028] By fixing the guiding device and the objective
lens at a position where in-focus observed images of the
pattern on the alignment screen and the second pattern
on the second screen are simultaneously obtained or at
a position shifted therefrom by a prescribed distance, it
is possible to perform alignment of the guiding device
with further improved precision.
[0029] A fourth aspect of the present invention is an
alignment apparatus for a guiding device which is at-
tached to an end of an objective lens in such a manner
as to be capable of positional adjustment in an optical
axis direction and which is brought into contact with an
examination target to make a focal position of the objec-
tive lens coincident with an examination site, the align-
ment apparatus including an objective-lens securing por-
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tion configured to secure the objective lens, to which the
guiding device is attached, so as to enable positional
adjustment, an alignment screen provided with a pre-
scribed pattern being attached to the guiding device at
an end portion thereof; a visible light source configured
to illuminate the alignment screen; an image-acquisition
device to image the pattern passing through the objective
lens; and an image-forming optical system configured to
image the pattern passing through the objective lens on
the image-acquisition device when an end face of the
guiding device is coincident with a position corresponding
to the examination site.
[0030] By having the pattern imaged on the image-ac-
quisition device, it is possible to perform the alignment
of the guiding device with more simplified procedure.
[0031] The present invention affords an advantage in
that it is possible to easily locate the end face of the nar-
row-diameter end portion at a suitable position relative
to the examination target, without setting an examination
site, which allows straightforward and rapid acquisition
of an image of the examination site.

BRIEF DESCRIPTION OF THE SEVERAL VIEWS OF 
THE DRAWINGS

[0032]

Fig. 1 is a longitudinal sectional view showing, in
outline, an alignment screen according to a first em-
bodiment of the present invention attached to a guid-
ing device.
Fig. 2 is a diagram showing, in outline, the overall
configuration of a fluorescence microscope appara-
tus including an objective lens to which the guiding
device in Fig. 1 is attached.
Fig. 3 is a front elevational view showing an example
of a pattern formed on a flat surface of the alignment
screen in Fig. 1.
Fig. 4 is a longitudinal sectional view for explaining
a method of aligning the guiding device using the
alignment screen in Fig. 1.
Fig. 5 is a longitudinal sectional view showing, in
outline, a case where an alignment screen formed
of a fluorescent plate is used instead of the alignment
screen in Fig. 1.
Fig. 6 is a front elevational view showing a modifica-
tion of the pattern formed on the flat surface of the
alignment screen in Fig. 1.
Fig. 7 is a longitudinal sectional view for explaining
a first modification of the method of aligning the guid-
ing device using the alignment screen in Fig. 1.
Fig. 8 is a longitudinal sectional view for explaining
a second modification of the method of aligning the
guiding device using the alignment screen in Fig. 1.
Fig. 9 is a longitudinal sectional view for explaining
a third modification of the method of aligning the guid-
ing device using the alignment screen in Fig. 1.
Fig. 10 is a longitudinal sectional view for explaining

a fourth modification of the method of aligning the
guiding device using the alignment screen in Fig. 1.
Fig. 11 is a longitudinal sectional view for explaining
an alignment method when using a different guiding
device from the guiding device in Fig. 1.
Fig. 12 is a diagram showing, in outline, a guiding-
device alignment apparatus according to a first em-
bodiment of the present invention.
Fig. 13 is a diagram showing, in outline, a first mod-
ification of the alignment apparatus in Fig. 12.
Fig. 14 is a diagram showing, in outline, a second
modification of the alignment apparatus in Fig. 12.

DETAILED DESCRIPTION OF THE INVENTION

[0033] A guiding-device alignment screen 1 according
to an embodiment of the present invention will be de-
scribed below with reference to Figs. 1 to 4.
[0034] As shown in Fig. 1, the alignment screen 1 ac-
cording to this embodiment is used in positional align-
ment of a guiding device 3 which is attached to the end
of an objective lens 2 in such a manner that it can be
adjusted in position in the optical axis direction.
[0035] As shown in Fig. 1, the objective lens 2 includes,
for example, a large-diameter portion 2a and a narrow-
diameter end portion 2b whose outer diameter is smaller
than that of the large-diameter portion 2a. As shown in
Fig. 2, the objective lens 2 is used while attached to a
fluorescence microscope apparatus 4. Reference nu-
meral 2c in Fig. 1 is a mounting thread.
[0036] In the example shown in Fig. 2, which is a laser-
scanning confocal microscope, the fluorescence micro-
scope apparatus 4 includes a light source portion 9, a
scanner 10, a pupil-projection lens 11, an image forming
lens (image-forming optical system) 12, the objective
lens 2, a dichroic mirror 13, and a light detecting portion
14. The light source portion 9 includes laser light sources
5, collimator optical systems 6, a mirror 7, and a dichroic
mirror 8. The scanner 10 two dimensionally scans laser
light emitted from the light source portion 9. The pupil-
projection lens 11 focuses the laser light scanned by the
scanner 10, and the image-forming lens 12 converts the
laser light focused by the pupil-projection lens 11 into
substantially collimated light. The objective lens 2 focus-
es the laser light emerging from the image-forming lens
12 onto a specimen (examination target) A. The dichroic
mirror 13 splits off, from the laser light, fluorescence re-
turning from the specimen A after being collected by the
objective lens 2 and returning via the image-forming lens
12, the pupil-projection lens 11, and the scanner 10. The
light detecting portion 14 detects the fluorescence split
off by the dichroic mirror 13.
[0037] The light detecting portion 14 includes dichroic
mirrors 15 and a mirror 16 for splitting the fluorescence
into different wavelengths; barrier filters 17 for cutting
laser light contained in the fluorescence; confocal lenses
18 for focusing the fluorescence transmitted through the
barrier filters 17; confocal pinholes 19 disposed in an
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optically conjugate positional relationship with respect to
a focal position of the objective lens 2; and light detectors
20 for detecting the fluorescence passing through the
confocal pinholes 19. Reference numeral 21 in the draw-
ing is an eyepiece optical system, and reference numeral
22 is a bright-field illumination optical system.
[0038] As shown in Fig. 1, the guiding device 3 includes
a cylindrical portion 3a for accommodating the narrow-
diameter end portion 2b; a fitting portion 3b for fitting with
the large-diameter portion 2a of the objective lens 2; and
a set screw 23, projecting inward in the radial direction,
in the fitting portion 3b, for securing the relative positions
of the objective lens 2 and the guiding device 3 by press-
ing against the outer surface of the large-diameter portion
2a.
[0039] A transparent window member 3c is provided
at the end of the cylindrical portion 3a so as to close off
an opening at the end of the cylindrical portion 3a. By
securing the guiding device 3 to the objective lens 2 and
brining the window member 3c into contact with the spec-
imen A, it is possible to quickly and precisely align the
focal position of the objective lens 2 at a prescribed ex-
amination site on the specimen A. In addition, pulsing of
the specimen A, which is in close contact with the window
member 3c, is suppressed, and it is thus possible to ac-
quire a clear, blur-free image of the living specimen A in
vivo.
[0040] The alignment screen 1 includes a screen main
body 1a which is placed in close contact with an end face
of the window member 3c of the guiding device 3 and an
attaching-and-detaching portion 1b which secures the
screen main body 1a to the guiding device 3 in such a
manner that it can be attached thereto and detached
therefrom.
[0041] The screen main body 1a, which is a flat plate-
shaped member formed of fluorescent material, for ex-
ample, includes a flat surface 1c which can be placed in
close contact with the end face of the window member
3c. As shown in Fig. 3, indentations 24 formed of fine
scores are provided in the flat surface 1c. The indenta-
tions 24 are provided in the form of a grating in the ex-
ample shown in Fig. 3, but they may take any form, in-
cluding stripes or points.
[0042] As shown in Fig. 1, the attaching-and-detaching
portion 1b is formed in the shape of a cylinder that fits on
the cylindrical portion 3a of the guiding device 3. By fitting
the cylindrical portion 3a in the attaching-and-detaching
portion 1b and inserting it to a position where the flat
surface 1c abuts against the window member 3c at the
end of the cylindrical portion 3a, it is possible to keep the
alignment screen 1 attached to the guiding device 3, while
ensuring close contact between the flat surface 1c and
the window member 3c.
[0043] The operation of the alignment method and the
alignment screen 1 for the guiding device 3 according to
this embodiment, having such a configuration, will be de-
scribed below.
[0044] To perform positional alignment of the guiding

device 3 using the alignment screen 1 according to this
embodiment, first the attaching-and-detaching portion 1b
of the alignment screen 1 is fitted to the cylindrical portion
3a of the guiding device 3 and is attached so that the flat
surface 1c of the screen main body 1a is in close contact
with the end face of the window member 3c.
[0045] Next, the narrow-diameter end portion 2b of the
objective lens 2, which is attached to the fluorescence
microscope apparatus 4 so as to point vertically down-
ward, is accommodated in the cylindrical portion 3a of
the guiding device 3, and the fitting portion 3b of the guid-
ing device 3 is fitted to the large-diameter portion 2a of
the objective lens 2. Then, as shown in Fig. 4, the align-
ment screen 1, which is attached to the end of the guiding
device 3, is held so as to be sandwiched between the
guiding device 3 and a stage 25. Thus, by moving the
objective lens 2 up and down using a focusing mecha-
nism (not shown in the drawings) of the fluorescence
microscope apparatus 4, it is possible to relatively move
the objective lens 2 and the guiding device 3 in the optical
axis direction of the objective lens 2.
[0046] In this state, the fluorescence microscope ap-
paratus 4 is operated to two-dimensionally scan the laser
light emitted from the light source portion 9 using the
scanner 10. After being emitted from the end of the ob-
jective lens 2, the laser light is focused at the focal position
of the objective lens 2. Because the guiding device 3 is
disposed at the end of the objective lens 2, the laser light
is transmitted through the window member 3c of the guid-
ing device 3 and is incident on the screen main body 1a
of the alignment screen 1, which is in close contact with
the window member 3c.
[0047] Because the screen main body 1a is formed of
a fluorescent material, it produces fluorescence upon be-
ing irradiated with the laser light. Then, the fluorescence
produced returns via the objective lens 2, the image-
forming lens 12, the pupil-projection lens 11, and the
scanner 10, and is detected by the light detector 20. Ac-
cordingly, a fluorescence image is acquired based on the
rotation angle position of the scanner 10 and the fluores-
cence intensity detected by the light detector 20.
[0048] In this case, in the microscope apparatus 4, only
fluorescence passing through the focal position of the
objective lens 2 is detected by the light detector 20, and
therefore, if the focal position of the objective lens 2 is
not coincident with the end face of the window member
3c of the guiding device 3, only an image with an indistinct
pattern is acquired. In addition, if the shift is large, the
light intensity is low. Thus, by relatively moving the ob-
jective lens 2 and the guiding device 3 in the optical axis
direction by operating the focusing mechanism of the flu-
orescence microscope 4, at the point in time when the
focal position of the objective lens 2 is coincident with
the end face of the window member 3c of the guiding
device 3, the pattern of indentations 24 formed in the flat
surface 1c of the screen main body 1a is acquired as the
fluorescence image. As a result of diffraction or diffuse
reflection of the fluorescence at the indentations 24, a
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fluorescence image in which the pattern of the indenta-
tions 24 forms a shadow is acquired.
[0049] By stopping operating the focusing mechanism
at this point and fixing the fitting portion 3b of the guiding
device 3 to the large-diameter portion 2a of the objective
lens 2 by tightening the set screw 23, it is possible to
secure the guiding device 3 and the objective lens 2,
while the focal position of the objective lens 2 is coincident
with the end face of the window member 3c at the end
of the cylindrical portion 3a of the guiding device 3. Then,
removing the alignment screen 1 from the cylindrical por-
tion 3a of the guiding device 3 in this state completes the
alignment of the guiding device 3.
[0050] After performing alignment in this way, it is pos-
sible to make the focal position of the objective lens 2
coincident with the outer surface of the specimen A mere-
ly by bringing the end face of the window member 3c of
the guiding device 3 into close contact with the actual
specimen A to be observed, which allows a fluorescence
image of the outer surface of the specimen A to be ac-
quired rapidly and with good precision. Moreover, press-
ing the end face of the window member 3c of the guiding
device 3 against the specimen A with a prescribed force
allows pulsing of the specimen A to be suppressed, which
makes it possible to acquire a blur-free fluorescence im-
age.
[0051] In this embodiment, the alignment screen 1 is
attached to the guiding device 3 by fitting the attaching-
and-detaching portion 1b, provided on the alignment
screen 1, on the cylindrical portion 3a of the guiding de-
vice 3. Instead of this, however, as shown in Fig. 5, the
alignment screen 1 may be formed of just a flat fluores-
cent plate which is sandwiched between the guiding de-
vice 3 and the stage 25.
[0052] Instead of, or in addition to, attaching it by fitting
the attaching-and-detaching portion 1b, it may be bonded
using an adhesive which can be easily peeled off.
[0053] Instead of using the alignment screen 1 in which
the indentations 24 formed of scores are made in the flat
surface 1c of the screen main body 1a, which is made of
the fluorescent substance, it is also possible to use,
among others, an alignment screen 1 in which an ink
pattern formed of a non-fluorescent substance is printed
on the flat surface 1c of the screen main body 1a made
of a fluorescent substance, an alignment screen 1 in
which an ink pattern formed of a fluorescent substance
is printed on the flat surface 1c of the screen main body
1a made of a non-fluorescent substance, or an alignment
screen 1 in which a transparent film (not shown in the
drawings) having a printed ink pattern formed of a non-
fluorescent substance is overlaid on the flat surface 1c
of the screen main body 1a made of a fluorescent sub-
stance.
[0054] By printing an ink pattern formed of a fluores-
cent substance, the fluorescence intensity is maximized
when the focal position of the objective lens 2 is coinci-
dent with the flat surface 1c of the screen main body 1a,
thus affording the advantage that it is easy to decide when

the system is in focus. In addition, with the method of
overlaying a transparent film, it is possible to replace the
transparent film each time the system is used, which can
prevent the occurrence of problems such as cross-con-
tamination.
[0055] The pattern is not limited to that shown in Fig.
3. For example, as shown in Fig. 6, it is possible to use
a pattern formed of point-shaped indentations 24 which
are finer at the center and coarser at the edges. By doing
so, even if the field of view changes due to a change in
magnification, it is possible to simplify the focusing op-
eration.
[0056] The screen main body 1a of the alignment
screen 1 is sandwiched between the guiding device 3
and the stage 25 in this embodiment. Instead of this, how-
ever, as shown in Fig. 7, a support base 26 for supporting
the fitting portion 3b of the guiding device 3 may be pro-
vided, and the alignment screen 1 at the end of the guid-
ing device 3 may be supported so as to be suspended
above the stage 25. By doing so, even if the narrow-
diameter end portion 2b of the objective lens 2 is lowered
too far by operating the focusing mechanism and comes
into contact with the window member 3c, it is possible to
prevent an excessively large force from acting on the
objective lens 2 merely by causing the window member
3c to break, thus avoiding damage to the objective lens 2.
[0057] In this case, as shown in Fig. 8, a load sensor
27 may be provided on the support base 26 for measuring
the pressing force transmitted from the objective lens 2
to the guiding device 3. By doing so, it is possible to pre-
vent the narrow-diameter end portion 2b of the objective
lens 2 from being lowered too far, thus avoiding damage
to the window member 3c.
[0058] A lift 28 which can be raised and lowered may
be provided below the guiding device 3, which is sup-
ported by the support base 26, as shown in Fig. 9 in order
to adjust the position of the alignment screen 1 while
pressing the alignment screen 1 in close contact against
the cylindrical portion 3a of the guiding device 3 without
fixing the alignment screen 1 to the cylindrical portion 3a.
By doing so, the lift 28 can be raised and lowered ac-
cording to the difference in length of the cylindrical portion
3a depending on the type of guiding device 3, allowing
it to be aligned at an arbitrary height position where the
alignment screen 1 is placed in close contact with the
window member 3c of the guiding device 3. Reference
numeral 29 is a locking screw.
[0059] As shown in Fig. 10, a spring 30 for urging the
lift 28 upwards may be provided. By doing so, even if the
length of the cylindrical portion 3a differs depending on
the type of guiding device 3, the urging force of the spring
30 enables the alignment screen 1 to be kept in close
contact with the window member 3c of the guiding device
3. Reference numeral 31 is a locking screw.
[0060] In this embodiment, the guiding device 3 has
been illustrated by a device provided with a fitting portion
3b for fitting to the large-diameter portion 2a of the ob-
jective lens 2, and a thumb screw 23 for securing the two.
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Instead of this, however, as shown in Fig. 11, it may also
be applied to a guiding device 3 of the type that is attach-
ably and detachably fitted to the narrow-diameter end
portion 2b of the objective lens 2.
[0061] In this embodiment, the guiding device 3 and
the objective lens 2 are secured at a position where the
pattern on the alignment screen 1 is in focus. Thus, it is
possible to locate the focal position of the objective lens
2 at the end face of the window member 3c of the guiding
device 3 with superior precision. However, when the ex-
amination site of the specimen A is not the outer surface
of the specimen A but is located farther inside, it is nec-
essary to relatively move the objective lens 2 and the
guiding device 3 farther, from the state where the focal
position of the objective lens 2 is located at the end face
of the window member 3c of the guiding device 3, to
locate the focal position of the objective lens 2 farther
toward the front, in the optical axis direction, than the end
face of the window member 3c. In such a case, the ob-
jective lens 2 and the guiding device 3 should be made
to move relative to each other with superior precision by
operating the focusing mechanism.
[0062] In the alignment method of the guiding device
3 according to this embodiment, a description has been
given of an alignment method in which the fluorescence
microscope 4 is used with the guiding device 3 attached
to the objective lens 2, which is in turn attached to the
fluorescence microscope 4. When using the fluores-
cence microscope 4, however, it is necessary to radiate
laser light that serves as excitation light, and from the
viewpoint of preventing leakage of the laser light, it is
thus necessary to enclose it inside a black box or the like.
Therefore, there is a drawback in that it is not possible
to perform the alignment procedure while visually check-
ing the objective lens 2 and the guiding device 3.
[0063] In order to overcome this problem, it is prefer-
able to use an alignment apparatus 32 for the guiding
device 3, such as that shown in Fig. 12, for example. This
alignment apparatus 32 includes an objective-lens sup-
port base (objective-lens securing portion) 33 for attach-
ing the objective lens 2, to which the guiding device 3
provided with the alignment screen 1 is attached; a visible
light source 34; a diffusing plate 35 for diffusing the visible
light emitted from the visible light source 34; a relay lens
(relay optical system) 36 for collecting the visible light
passing through the alignment screen 1 and the objective
lens 2 from the diffusing plate 35 and forming an inter-
mediate image; a second screen 37 disposed at the po-
sition where the intermediate image is formed and having
a prescribed pattern; and an image-forming lens 38 for
collecting the visible light passing through the second
screen 37 and imaging it on the retina of an observer B.
[0064] By moving the guiding device 3, to which the
alignment screen 1 is attached, relative to the objective
lens 2 in the optical axis direction thereof while looking
through the image-forming lens 38, the observer B
searches for the position where a clear, in-focus ob-
served image of the pattern provided on the alignment

screen 1 is obtained. Then, by more finely adjusting the
position of the guiding device 3 in that state, he or she
searches for the position where clear, in-focus images
of the pattern on the alignment screen 1 and the pattern
on the second screen 37 are simultaneously obtained.
By doing so, it is possible to make the position of the end
face of the window member 3c of the guiding device 3
coincident with the focal position of the objective lens 2
with superior precision.
[0065] In this case, because excitation light such as
laser light is not used, it is not necessary to enclose the
system in a black box or the like, and the observer B can
thus perform the alignment procedure while directly view-
ing the objective lens 2 and the guiding device 3. There-
fore, it is possible to simplify the alignment operation.
[0066] Although an upright alignment apparatus 32 is
shown in Fig. 12, an inverted alignment apparatus, such
as that shown in Fig. 13, may be used. Here, reference
numeral 40 is a mirror, and reference numeral 41 is a
relay lens. In addition, as shown in Fig. 14, instead of the
image-forming lens 38, it is possible to use an alignment
apparatus 43 provided with an image-acquisition device
42, such as a CCD. In this case, since it is not necessary
to provide a focusing mechanism for the eye of the ob-
server B and since the second screen 37 becomes un-
necessary, the configuration can be simplified.

Claims

1. An alignment method for a guiding device which is
attached to an end of an objective lens in such a
manner as to be capable of positional adjustment in
an optical axis direction and which is brought into
contact with an examination target to make a focal
position of the objective lens coincident with an ex-
amination site, the alignment method comprising:

securing, to an end face of the guiding device,
an alignment screen, having a predetermined
pattern, at a position which intercepts the optical
axis of the objective lens when the guiding de-
vice is attached thereto;
relatively moving the objective lens and the guid-
ing device, to which the alignment screen is se-
cured, in the optical axis direction;
fixing relative positions of the objective lens and
the guiding device at a position where an in-fo-
cus image of the pattern of the alignment screen
is obtained, or at a position further relatively
shifted by a predetermined distance from that
position; and
removing the alignment screen from the guiding
device.

2. An alignment method for a guiding device according
to Claim 1, wherein the alignment screen is support-
ed on the guiding device, and the guiding device and
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the objective lens are relatively moved.

3. An alignment method for a guiding device according
to Claim 1, wherein the guiding device and the ob-
jective lens are moved relatively while measuring a
load applied to one of the guiding device and the
objective lens.

4. An alignment screen used in the alignment method
for a guiding device according to Claim 1, compris-
ing:

a screen main body having a flat surface placed
in close contact with the end of the guiding de-
vice; and
an attaching-and-detaching portion configured
to attach the screen main body to the guiding
device in such a manner as to allow attachment
thereto and detachment therefrom,

wherein the alignment screen has a predetermined
pattern on the flat surface.

5. An alignment screen according to Claim 4, wherein:

the screen main body is formed of a fluorescent
material; and
the pattern is formed of indentations provided in
the flat surface.

6. An alignment screen according to Claim 4, wherein:

the screen main body is formed of a fluorescent
material; and
the pattern is printed on the flat surface.

7. An alignment screen according to Claim 4, wherein:

the screen main body is formed of a fluorescent
material; and
the pattern is printed on a transparent sheet cov-
ering the flat surface.

8. An alignment screen according to Claim 4 wherein:

the screen main body is formed of a non-fluo-
rescent material; and
a pattern of fluorescent material is printed on the
flat surface.

9. An alignment screen according to Claim 4, wherein
the pattern is formed more finely at a center portion
than at edge portions.

10. An alignment apparatus for a guiding device which
is attached to an end of an objective lens in such a
manner as to be capable of positional adjustment in
an optical axis direction and which is brought into

contact with an examination target to make a focal
position of the objective lens coincident with an ex-
amination site, the alignment apparatus comprising:

an objective-lens securing portion configured to
secure the objective lens to which the guiding
device is attached, so as to be capable of posi-
tional adjustment, an alignment screen provided
with a prescribed pattern being attached to the
guiding device at an end portion thereof;
a visible light source configured to illuminate the
alignment screen ; and
an image-forming optical system configured to
image the pattern passing through the objective
lens on a retina of an observer when an end face
of the guiding device is coincident with a position
corresponding to the examination site.

11. An alignment apparatus for a guiding device accord-
ing to Claim 10, further comprising:

a relay optical system configured to form an in-
termediate image of the pattern when the end
face of the guiding device is coincident with a
position corresponding to the examination site;
and
a second screen provided with a second pattern
which is located at a position where the interme-
diate image is formed by the relay optical sys-
tem.

12. An alignment apparatus for a guiding device which
is attached to an end of an objective lens in such a
manner as to be capable of positional adjustment in
an optical axis direction and which is brought into
contact with an examination target to make a focal
position of the objective lens coincident with an ex-
amination site, the alignment apparatus comprising:

an objective-lens securing portion configured to
secure the objective lens, to which the guiding
device is attached, so as to enable positional
adjustment, an alignment screen provided with
a prescribed pattern being attached to the guid-
ing device at an end portion thereof;
a visible light source configured to illuminate the
alignment screen;
an image-acquisition device to image the pat-
tern passing through the objective lens; and an
image-forming optical system configured to im-
age the pattern passing through the objective
lens on the image-acquisition device when an
end face of the guiding device is coincident with
a position corresponding to the examination site.
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